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INTRODUCTION
The object of this thesis is to lead the clinition
to a better understanding and clinical interpretation of
papilledema.

This will be attempted by first reviewing

some of the anatomy and physiology of the eye followed

by a study of the pathogenesis , etiology and pathology
of the swelling of the distal portion of the optic nerve.
The word papilledema is a relatively new medical
term, coined by Parsons (72) in 1908, because he thought
that some distinction was needed between the swelling
of moderate degree, due to a great variety of causes
and the marked swelling of the optic nerve head associated with increased intracranial pressure.

He suggested

the word pap illedema to re place the word choked disc,
which meant a swelling of the nerve hea d greater than 2
diopters , and the word papillitis for the more moderate
degree of optic neuritis of varied etiology.
A survey of the literature on the swelling of the
optic nerve reve als many confusing terms such as papillitis, pap illede ma , choked disc , neuritis intraocularis
and optic neuritis .

For clarification papillitis, neur-

1 tis intraocularis e,nd optic neuritis are synonymous
and are applied to any inflammatory process involving
the optic nerve head, regardless of degree, mode of production or causation.

Choked disc use to be used to
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donate any swelling of the nerve head, but now it seems
to be used synonymously with papilledema .
Since 1900, much experi~ental work has been done,
case histories have been reviewed and statistics have
been compiled in an effort to determine the correct
etiology, pathology, mode of production and the clinical
significance of papilledema .

Many theories have been

presented to the medical world .

Some are now factual,

but most of them have been disproved.

-
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ANATO UY
The optic nerve has four anatomical divisions (23):
1.

Intraocular - This portion lies within the
coats of the eyeball and traverses the
poste rior sclera l foramen. It is 1 mm .
long and 1-5 mm. in thiclmess. ·

2.

Orbital - This portion varies in
in different individuals a nd may
length even between the two eyes
same individual. It averag es 25
length and 3-4 mm. in t h ickness .

3.

Intraosseous or canalicular - This portion
traverses the optic canal and varies from
4-10 mm . in length.

4.

Intracranial - This portion extends from
the optic foramen to t h e c h iasma. It is
about 10 mm . in length and 4-7 mm . in
t h ickness.

length
vary in
of the
mm. in

The orbital portion has a considerable amount of
slack to allow for the movements of the eye.

The nerve

has t wo curves, bending downward in its anterior portion
and medially in its posterior nortion.

In e xtreme move-

ments of the eyeball or in p ronounce~ exophthalmous it
becomes practically straight .
Histologically the fibers are medullated down to
t he lamina cribosa and non-medullated from the lamina
cribosa on to t he retina.

This allows the diameter of

the nerve to become markedly const ricted as it enters
t h e scleral foramen.

The nerve a ppears to be divided

into longitudinal bundles by many se pta made up of neuroglia, collagenous and elastic fibers which are contin-

-
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uous with the pial sheath.

This septal system is not

evident at the chiasma, but does extend through the
lamina cribosa into the bulbar portion .
Sheath.§:
The nerve is surrounded by three sheaths continuous
with those enveloping the brain .

The dura mater lines

the optic canal and, splitting into two at its orbital
opening, one layer is continued over the bones of the
orbit as the periosteum , while the other forms the dural
sheath of the nerve and finally becomes structurally
continuous with the outer fibers of the sclera.
The arachnoid comes into relation with the nerve
as it leaves the cisterna basalis and accompanies it
throughout the remainder of its course as an arachno id
sheath to blend also with the sclera.
ly associated with the dura.

It is very close-

The pia mater is closely

attached to the nerve as a pial sheath and is continuous
with the septa traversing the nerves.

It becomes con-

tinuous with the inner layers of the fibers of t~e
sclera.

It is rich in capillaries and carries many of

them into the nerve.
SQaces:
The subdural space is continuous with that of the
brain .

It is a slit like space lined with endothelium

and divided into many comnartments by a series of fine

-

trabeculae.

5 -

It ends in a cul-de-sac which is situated

at the outer layers of the sclera on a plane posterior
to the lamina cribosa.
The subarachnoid space is continuous with that of
the brain.

It is crossed in many places by trabeculae

connecting the pia and arachnoid.

It also ends in a

cul-de-sac which is situated in the middle of the
sclera on a plane posterior to the lamina cribosa.
~his space is capable of marked distension pathologically.

These two spaces together, although they are

themselves distinct, make up the intervaginal spac~.
The central retinal artery which is a branch of
the ophthalmic, pierces the optic nerve 10-15 mm. behind
the retina on its inferior medial surface at an angle of
0

0

70 -80.

It gradually reaches the center of t he nerve

accompanied by the central vein, carrying with it a prolongation of the pial sheath.

The artery divides into

a superior and inferior branch at the level of the retina
while the vein similarly divides in the region of the
lamina cribosa.

These vessels send branches anteriorly

and recurrent branches posteriorly to supply the 01)tic
nerve fibers.

At the disc these branches are supplement-

ed by anastomosis with the circle of Zinn (a circular
group of vessels in the nerve head), in the posterior
orbit by branches of the ophthalmic artery and in the

-
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cranium by the anterior cerebral artery.

The vein has

the same relations as the artery and opens sometimes into the superior ophthalmic, but more often directly into
the cavernous sinus.
In the intraocular portion of the nerve the fibers
converging from the retina pile up s lightly at the
margins, more so on the nasal side, because here are the
g reatest number of fibers.

As these fibers come together

and turn at right angles to form the nerve trunk, a
central depression is left.

It is from the center of

this depression that the retinal vessels emerge, usually
hugging the nasal side.

The scleral canal may vary in

size, shape, form and direction .
is 1-5 mm.
shaped.

The average diameter

If small, the central depression is funnel

If l a rge, it is flatter and crater shaped.

If

very small there may be a slight elevation rather than
a depression.

A slightly crater shaped cup is the usual

configuration.
oval.

In shap e the canal may be circular or

In form it may vary from a cylinder with parallel

sides to a cone in which the poste rior opening is the
larger.

The directions of the canal may be perpendicular

or oblique.

The vessels follow the direction of the

canal and consequently if the canal is straight they dip
in perpendicularly .

If it is temporally oblique, the

trunks of the vessels are not seen ophthalmoscopically
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owing to the overhanging nasal border.

If nasally

oblique the artery is visible down to the cribform plate.
There ls a dense fibrillar structure which bridges
across the scleral foramen, enclosing in its numerous
trabeculae the fasicule of the optic nerve after the
manner of a sieve.

This is the cribiform plate.

This

1s attached to a fibrous and elastic tissue mass which
structurally is continuous with the choroid and sclera.
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PATHOGENESIS
The Role of Intracranial Venous Sinuses
The first theory advanced, namely that of Graefe
(42), in 1860, was mechanical in nature.

He thought that

papilledema arose as a consequence of a tumor which directly or indirectly exerted pressure on the cavernous
sinus, thereby producing congestion of the ophthalmic
vein and artery and also retinal hemorrhages.
this

11

Stauungspapille 11 •

He called

Shortly afterward he abandoned

this op inion when Sesemann (92), in 1869, demonstrated
the free anastomosis that exists between the ophthalmic
and the facial veins.
-This theory has recently been revived by Swift (99)
in 1927.

He believes that papilledema is either the dir-

ect or indirect result of a damming up of the return
venous blood from t he eyeball.

A lesion of the right

cavernous sinus such as an aneurysm due to . s ku ll injury
or a cave rnous sinus thrombosis will produce a unilateral
papilledema ve r y ee.rly.

A lesion in the midline such as

a double aneurysm of the cavernous sinuses, a large
tumor of the p ituitary or an aneurysm of the circle of
Willis may cause a double c hoked disc.

A cerebe llar

cyst, abscess, or tumor at t he angle produ ces a double
choked dis c.

This, he says, is brought about by pressure

against the transverse sinus and also by a damming back of

-

blood from the petrosals.
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The first effect is to dam

blood from the petrosals which will cause a choked disc
rather early, usually on the same side.

The second

change is that of lateTal pressure against the walls of
the transverse sinus.

This dams blood from the superior

longitudinal sinus which causes stagnation of cerebrospinal fluid over the cortex and obstructs the aqueduct
of Sylvius and thus produces uniform distension of the
lateral ventricles.

Tumors of the occipital lobe must

be very large before they block the flow from one of the
venous sinuses.

Therefore papilledema is found at the

terminal stage in t his type of tumor.

He believes that

the time of appearance depends upon the location of the
tumor and occurs in the following sequence:

cavernous

sinus, petrosal sinus, lateral or transverse sinus,
occipital fossa, parietal fossa and frontal fossa.
Direct pressure as against the petrosal or cavernous
sinuses causes early choked discs while indirect pre ssure
as in edema of the brain or dilated lateral or third
ventricles or both causes late choked discs.

Bartels

(3) has found thrombosis of the greater portion of the
orbital veins along with cavernous sinus thrombosis without papilledema.

This is inconsistant with Graefe's and

Swift's ideas that stasis alone produced the choked discs.
Coffin (13) states that there is a manner of
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disturbance of the nerves from the diseased sinuses
which is a phlebitic condition of the veins, generally
thrombophlebitis.

These veins are contiguous to and empty

into the ophthalmic vein.

This produces a papilledema

just like brain tumor.
The Inflammatory Theory
In 1881, Leber (59) originated the toxic theory.
He believes that there is an inflammatory condition
present due to irritation set up by a toxic fluid.

This

becomes infected by the intracranial disease and therefore is due to micro-organisms.

Uhthoff (101) thought

that the inflammatory app earances were of a secondary
nature beca~se t hey we r e not present in the early cases.
Liebrecht (60) found an inflammatory process in the
neurolemma . Elschnig (28) found inflammatory processes
in all of his cases.
Bergmeister (?), Cushing (17), Spiller (9?) and
Schieck (85) have disproved the presence of inflammatory
chang es in the early stages.
any micro-organisms.
this theory.

Duret (24) could not find

Hardy (45) also disagrees with

He says that in t h e atrophy following

papillede ma it is not necess a ry to invok e an inflammatory process to account for it.

Also, a choked disc may

subside within a few hours following a decompression
operation which would not be compatible with the
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inflammatory theory.
Galezowski (34), Brailey (9) and Edmonds (25)
modified Leber's theory somewhat.

They believe that in

tumors there· is an irritating toxin from the cerebral
tissue itself which finds its way down the optic nerve
to the disc.
The Mechanical Theories
The theories of the mechanical type have as their
starting point the anatomic demonstration by Schwalbe (90)
of the direct communication between the subarachnoid
spaces surrounding the brain and those surrounding the
optic nerves.
Schmidt and Rimpler ( 87) in 1865, as a result of
injection exper1ments showed that fluid could be made to
pass from the intracranial chamber into the sheath of
Schwalbe.

Thus increased intracranial pressure can lead

to distension of the sheaths surrounding the optic nerve.
They attributed the chief role to the mechanical pressure
of the distended sheath which lead to an incarceration
of the retinal end of the nerve with resultant edema of
the disc.

This theory is strongly supported by Merz (66),

Cushing and Bordley (16) and Paton and Holmes (73).
Schieck (86) believes that the subarachnoid space
around the optic nerve communicates directly with the
1ymphatic spaces around the central retinal vessels.
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He thought that papilledema was caused by the entrance
of cerebrospinal fluid under increased pressure into the
perivascular lymph channels.

.
in a

This fluid then traveled

peripheral direction until it met the counter

pressure of the vitreous.

When these two pressures met

fluid was forced into the perivascular spaces of the
retinal vessels giving rise to the appearance of edema.
He injected dyes into the subarachnoid spaces of
eight human eyes postmortem and found that when a nondiffusible dye was used the p articles of dye did not
leave the subarachnoid space.

He believed however,

that the fluid portion of the dye passed into the nerve
because he thought he found some edema of the lymphatic
spaces around the vessels similar to that which he
noticed in cases of papilledema .

In one eye he claims

to have got the dye into the retinal lymphatics by injecting it into the subarachnoid space •
According to Wolf and Davies ( 108) this is the only
case on record in which the retinal lymphatic vessels
have been injected directly from perioptic subarachnoid
space.

They thought that if Schieck 1 s ide~s were right,

it would be possible to inject a colored dye by this
route into the nerve and produce a colored paoilledema,
the evolution of which could be seen with an ophthalmoscope.

They therefore, injected diffusible and non-

,
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diffusible dyes into the subarachnoid spaces of dogs,
cats and rabbits, but never found particles in the optic
nerve nor in the papilla.

They doubt if true lymphatic

vessels exist in the retina and believe that the statement that the lymphatics of the retina open into the
subarachnoid space, requires further consideration and
experimentation.
Berens, Smith and Cornwall (6) say that there is
a lymphatic drainage from the eyeball along the central
vessels and they believe that blocking of this drainage
is an important factor in the production of papilledema.
They believe that in certain cases toxic products may
be formed which tend to close these lymph channels producing edema of the optic nerve, but that it is the
final blocking of the lymphatics by atrophy from pressure
which accounts for the late appearance of papilledema in
some of the cases of brain tumor.

Is it not possible that

the absence of papilledema, in some cases in which the
intracranial pressure is high, may be accounted for by
the absence of this blocking of lymphatic drainage?
Sobanski (95) placed a ligature around the optic
nerve just tight enough so that the ophthalmic vein was
compressed but the arterial blood could flow freely.
There was rapid dilitation and tortuosity of the retinal
veins.

After 3 minutes the disc became hyperemic and

- 14 -

its borders began to become indistinct.

6 minutes after

the beginning the disc was definitely prominent and 15
minutes after the beginning there was 2.5-3 diopters of
papilledema .

He also comp ressed the optic nerve far

posterior where there are no vessels and noted that these
changes did not appear.
Fry (32) found that there were two types of vessel

arrangement of the central retinal artery and vein.

In

type I the arter~ and vein immediately crossed the intervaginal space and pierced the dura.
42% of t he cases.

This was true in

In type II the vein usually ran

posteriorly within the pial sheath for a variable distance
before crossing the intervaginal space to the dura.
one instance this distance was 8 mm.
in 58% of the cases.

In

This type was found

The relative long subpial and inter-

vaginal position of the central vein is of importance in
any condition of increased pressure of the fluid in the
subarachnoid space because it renders the vein particularly liable to compression at this point .

On examina-

tion of eyes with papilledema he found evidence of
marked compression of the lumen of the vein either on
the side of the nerve or within the subarachnoid space.
In the majority of the cases with papilledema the lumen
was entirely obliterated, but in some it was only partly
so.

The point at which the marked compression took
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place was either along the edge of the nerve while the
vein was in the pia or in the subarachnoid spa ce.

This

point of compression occurred along the edge in 38% of
the cases, and while the vein was traversing the subarachnoid space in 62% of the cases.

He therefore con-

cluded that there must be some local external pressure,
which was probably increased spinal fluid pressure in
the subarachnoid s pace of the nerve, that produced this
venous compression in the nerve and papilledema.

There

were 5 nerves with papilledema Which did not show marked
compression of which four were type I and one was type
II.

This indicates that the type of vessel arrangement

has a direct bearing on the amount of venous compression
that is exerted and may help to explain why one eye may
show retinal hemorrhages while the other shows none in
equal increased intracranial pressure .

He also found

a foreward arc hing of the anterior portion of the lamina
cribosa and evidence of pressure from behind foreward
at the entrance of the optic nerve into the globe.

The

lamina cribosa fibers alone were not forced foreward,
but the section of nerve between the two portions of the
lamina cribosa had been elongated.

He therefore believes

that there are two factors 'present in the production of
pap illedema.

There is first a compression of the central

vein o.f the retina either along the pe riphery of the
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nerve or within the subarachnoid space by the increased
fluid pressure of the space.

This causes an increased
I

transudation of lymph from the vessels and probably
accounts for the more marked edema anterior to the arched
fibers of the lamina cribosa . and also for the overfilling
and tortuosity of. the veins which is seen on ophthalmoscopic examination.

Secondly he thinks that there is a

"foreward pressure" ' at the optic entrance into the globe
from within the nerve stem and sheath.

His examinations

do not, however, indicate the mechanism by which this
11

foreward pressure" takes place .

In all probability

it is due to increased cerebrospinal fluid pressure in
the nerve sheath with a direct infiltration of the
papilla .
Cushing and Bordley ( 16) placed a c 8,nula in a trephine of the skull to the subdural space and forced in
fluid.

When the intracranial pressure was greater than

the venous pressure , venous engo·rgement was seen in the
retinal vessels.

If the pressure was raised almost to

arterial pressure, there was marked venous engorgement
and high grade papilledema.

In some experiments they

ligated the nerve sheath distal to the chiasma with
sufficient pressure to obstruct the venous return without interruption of the circulation through the retinal
arteries.

Under these conditions, the retinal veins
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became tortuous and engorged, but no appreciable swelling took place in the disc.

They concluded that a simple

increase of intracranial pressure without

any inflamma-

tion or toxic reaction is capable of producing a typical
c hoked disc and that venous stasis alone would not
cause it.
Miscellaneous Theories
Gibson (37) believes that "poisons" set up increased intracranial pressure by irritating the choroid
plexus thus causing it to secrete excessively.
Loeb ( 64) in 1898, published the results of his
experiments on the ligature of a frog leg resulting in
edema due to acidosis.

After this the factor of acido-

sis became i ~portant in all theories and discussions regarding choked disc.
Hughlings Jaclcson ( 52) brought forth a theory t hat
changes about the tumor produced vasomotor changes and
subsequent paralysis of the vessels of the optic nerve
resulting in papilledema.
Bailliart (2) and Baurmann (4) reported that a
certain relationship existed between the intracranial
pressure and the retinal venous pressure.
Lauber (57) repeated their experiments in a
systematic way and brought forth so·me astonishing new
conclusions.

He examined normal persons and also persons
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with papilledema.

His investigations gave the height

of arterial and venous systolic and diastolic pressure
in the retina in relation to the gene ral blood pressure
at different ag es.

He found that venous pulsation in

t he retina, synchronous With the carotid pulse, whether
it is spontan eou s or p rovoke d by pressure on t he globe,
appears at t he mo ment when the intraocula r tension becomes equal to t h e p ressure in the retinal veins.
At a ges 7 to 15 years, t he venous retinal pressure
is generally at its minimum below the intraocula r tension
and amounts to from 16-22 mm.

Betwe e n 15 and 40 years

t he minimu m is 20 m~ . and the maximum 34 mm.

Beyond

the age of 40, the minimum is 23 mm. and the maximum
is 36 mm.

The minimum and maximum arter i al retinal

p res sure a t age fro m 7 to 15 ye a rs a r e 40-68 mm. and from
15 to 75 ye ars 48-90 mm.

The rela tionsh i p of the arter-

ial p ressu re in t he retina to t he general blood pressure
lies for the minimum between 1:1.4 and 1:1.5 and the
max imum, between 1:1.5 to 1:1.6.
He examined 93 patients in t h e neurologic clinic
taking the pressures of the retinal vessels and the
cerebrospinal fluid pr e ssure.

He used t h e ophthal mo-

dynamometer of Baillia rt to measure t he retinal venous
p ressure using the pres sure necess ary to cause venous
pulsat i ons.

He found that there was an intimate
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relationship between the venous retinal pressure and the
intracranial pressure.

If the intracranial pre s sure was

below 250 mm. of water, the error did not exceed 4 mm .
of mercury and if t he intracranial pressure was above 250
mm . of water, t he error was below 2.5 mm. of mercury.
In all cases of increased intracranial pressure, the
retinal diastolic arterial pressure was increased, whether
pap illedema was present or not .

The retinal arterial

pressure could not be used unless the g eneral blood
pressure was normal and therefore would be of no value
clinically .
He found that if papilledema is present there is
always a disturbance of the p roportion of retinal venous
pressure to retinal diastolic arterial pressure .

In

cases of pap illedema , this proportion rises above 1:1 . 5.
The venous tension has risen to such an extent tha t the
difference between it and the arterial pressure is small .
In cases of high intracranial pressu re without papilledema ,
the relation of venous to arterial pressure remains
normal varying between 1:1 . 9 and 1:3.
pressure is high .

The retinal arterial

Therefore he believes that an increase

of diastolic venous pressure in the retina and its relation to the diastolic arterial pressure in the retina
are decisive for the formation of papilledema .

If the

arterial tension in the retina is low, even a slight
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increase of venous pressure {28-30 mm . of mercury)
\,

caused by high intracranial pressure produces papilledema .
If on the contrary the diastolic arterial oressure is
high and there is a 35 mm . retinal venous pressure , no
hyperemia of the disc Will result.

Hyperemia results

when the pressure rises to from 40-45 mm. of mercury
and papilledema develops at a still higher pressure.
In all of. his cases in which high intracranial
pressure did not lead to papilledema the proportion of
venous to arterial retinal minimum pressure lay between
1:1.7 and 1:2.6.

If the proportion is between 1:1.7

and 1:1.5 there is always hyperemia of the disc and
blurring of the ma rgins.
He states that the general blood p ressure has
scarcely any influence on the intracranial and intraocular pressure and also that it does not influence
retinal venous pressure .

- 21 -

CONCLUSIONS
The mechanical theory seems to offer the most
logical explanation of the formation of papilledema .
There must be some obstruction to the venous return
of blood from the fundus.

This is most often caused by

increased intracranial pressure , but a cavernous sinus
thrombosis or thrombophlebitis of t he ophthalmic vein
may cause it if the collateral drainage to the facial
vein is very small.
The length of the vein along the side of the optic
nerve or while traversing the vaginal space plays an
important part in determining whether papilledema wi ll
develop under a relatively high or low intracranial
pressure .

The greater the length of the vein the lower

will be t he pressure necessary to compress it .
The venous retinal pressure also is an important
factor.

If it is high the intracranial pressure must be

much higher in order to compress the vein.
In order for papilledema to occur a certain relationship must exist between the retinal venous pressure and
the retinal diastolic arterial pressure .
eye this relationship is 1:1.9 to 1:3.

In the normal
In an eye with

papilledema it must be above 1:1.5.
Inflammation plays no part in papilledema.

The men

who re port inflammatory cells in large numbers were
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probably seeing cytoid bo dies.

The papllledema may dis-

appear within a few hours after a decompression operation
which is not at all logical in considering an inflammatory process as t he etiolog ical factor.
Many experiments have been done in trying to force
the intracranial fluid from the vaginal sheath down the
lymphatics into the optic nerve head.
was t his re ported done successfully.

In only one case
Experimental evi-

dence does not bear out this theory and therefore, it
should be discarded.
It is doubtful whether true lymphatics exist in

the optic n erve so that it ca.nnot be answered definitely
whether or not blocking of the lymphatics from the
retina play a role in the production of papilledema.

It

is doubtful if they do because a lowering of the intracranial pressure by decompression operation does not
conceivably reopen the m to thus account for the subsidence of the papillederna .
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PATHOLOGY
The pathology of pap illedema was studied very little
until 1911 when Paton and Holmes (73) examined 60 human
eyes postmortem and published their finding.

50 of the

eyes were from cases of brain tumor, 3 were from meningitis and the rest were from miscellaneous causes of
papilledema .
They found that the most characteristic histologic a l feature in the papilla in every case was simple edema.
This was also found by Berens , Smith and Cornwall (6)
and SaIInlels (84) in a study of 50 globes .

Fry (32)

found the edema to be subpial, abo ut the central vessels
and interfascicula r in loca tion.

The amount of edema

rapidly diminished behind the point of exit of the central
vessels.

They found only a .16 mm. difference in the di-

ameter of the nerve anterior and posterior to the exit of
the vessels.

Paton and Holmes (73) said that the edema

fluid was among t he nerve fibers and in the anterior
layers of the lamina cribosa.

When there was ·a ny degree

of papilledema the nerve fibers runn ing outward and the
fibers of the lamina cribosa runn ing across them seemed
to form a meshwork, t he interspaces of which were filled
with fluid.

The swelling increased both the height and

breadth of the disc.
The anterior layers of the lamina cribosa were
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separated from one another and were bulged forewards by
the edema.

The posterior part, as a rule, remained com-

pact and normal in position running straight across or
with a slight backward convexity.

The edema spread out-

wards for some distance from the disc along the nerve
fibers.

In some of the more severe cases the bundles

of fibers running between the disc and macula , owing
to their shorter course and their more limited distensibility, seemed to be incapable of holding all of the
fluid that was exuded to them and consequently raised
the overlying membrane.
Samuels (84) found that on one side the swollen
disc overlaDs t h e retina pressing its edge backward,
but not displacing it.

On the opposite side the swell-

ing forces itself between the retina and the pigment
epethelium, lifting the retina up.

Therefore, lateral

expansion does not j ust push the retina aside.

In his

examination of 50 globes the swollen papilla had a
compressing type of action on the retina in 18 cases.
The edematous papilla compressed the retina and fused
with it producing but slight elevation.

The retina at

its inner corner was thinned and reduced to a sharp
point .

This was more so on the temporal half .

In 17

cases there was a displacing type of action tending to
push the retina aside.

This was more marked on the
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nasal half and c an be explained on anatonical grounds .
The greater bulk of the nerve fibers, together with the
main retinal artery, pass further foreward in the long
axis of the globe on the nasal side.

When these ver-

tically directed nerve fibers become edematous in expanding laterally they mechanically push the adjacent ,
relatively thick neuroepithelium to one side.

The retina

around the papilla was found to be 3 or 4 times thicker
than farther out in the periphery due to the edema.

The

swelling of the disc as opposed to the rest of the fundus
appears to be parallel with that in the facial subcutaneous tissue in cases of renal disease in which the
lower eyelids swell not because their capillaries differ
in structure from those elsewhere, but becaµse laxness
of the tissue of the eyelid allows a greater accumulation
of fluid which exudes from the capillaries.

It is the

structure of the part which determines the amount of
fluid which it collects.

The papilla lends itself read-

ily to edema bec au se it is composed only of nerve fibers
and neuroglia, all running parallel to one another and
being so loosely joined that they are re adily se parated
by

fluid.

In the retina the nerve fibers and nuclear

layers run parallel to the surface and the supporting
tissue of Heinrich M~ller run verticle to the surface
in such a way as to bind down the flat elements and
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prevent their separation by fluid.

Therefore the area

in which the greatest amount of fluid may accumulate
is limited posteriorly by the resistant lamina cribosa
and anteriorly by the verticle pillars of the supporting

"
tissue of Heinrich Muller.

In 8 cases the retina showed

a narrow slit-like detachment taking in a considerable
area surrounding the nerve and in one case it extended
into the macula r region.

When the edema was intense

in the papilla, it was correspondingly so in the nervelike fiber layer of the retina.

The edematous papilla

would tend to spring foreward and to expand more along
\

the median line, as it does in the papilledema of
hypotony except that the intraocular pressure exerted
through the vitreous tends to press the nerve head backward, causing it to expand laterally and to express its
fluid into the nerve fiber layer of the retina.

Wrinkles

in the membrana limitans interna were not infrequent.
The wrinkles account for the light streaks often seen
clinically in the retina running concentric with the
nerve.
Those cases with greatly enlarged papillae showed
a circumpapillary triangular space, the boundries being
the papilla, the retina and the pigment epethelium.
The circumpapillary space may be composed of three types
of tissue; a more or less homogeneous mass that could
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easily have been mistaked for coagulated fluid except
for a few glial cells and a fibrill ar structure; a very
loosely and irregularly meshed tissue poor in nuclei;
or a compact very cellular tissue like neuraglia proliferation as it is seen in an atrophic retina.
Commonly the last two types were found to g ether.
Wolff and Davies (108) believe that the amount of
fluid in each re g ion of the retina will depend upon the
density of the structure of t he particular re g ion under
consideration.

Thus the nerve fibers at the disc have

a relatively loose arrangement and ruch fluid could
collect here and produce obvious swelling whereas the
lamina cribosa with its dense meshwork of fibrous trabeculae would with the s ame capillary pressure contain
only very little excess fluid.

They found in a study

of the thickness of the nerve fiber of the ootic nerve
head that it is thinnest outwards, then upper outer,
then lower outer, then •inner portion and the _thickest
at the upper inner and lower inner.
This corresponds with Patons (77) finding that the
edema of the disc takes place first at the uoper and
lower portion and then on the nasal side.

The explana-

tion for this is on the normal arrangement of nerve
fibers.

The greatest swelling takes place where the

fiber layers are t hickest.
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Paton and Holmes (73) found that there is congestion of the veins very early.

The central vein is

dilated in the disc and back through the nerve until it
passes out of the nerve into the subarachnoid space.
Here it is colla psed.
engorgement.

The choroid layer s hows no venous

There are hemorrhages which are due partially

to the stretching and consequent rupture of the smaller
capillaries t hat are involved in the swelling and
partially to the associated venous engorgement .

The

vascular changes occurring in the later stages consist
mainly of endothelial proliferation in the smaller
vessels which finally leads to occlusion of many of them.
Also there is a thickening of the adventitial coats
especially of the larger vessels which later frequently
undergo a form of hyaline degeneration.
Karnpherstein (54) examined 51 eyes and found that
65% showed distension of the vaginal space.

Elschnig

(28) found about the same proportion in 26 cases.
earliest cases showed the least distension.

The

The sub-

arachnoid space was the most affected, the arachnoid
having been pressed against t~e dura and later fused with
it.

As a rule the dilitation was most marked near the

globe although in some cases the site of entry of the
central vessels was the place of election.
Paton and Holmes (73) say that early there is no
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evidence of inflammation in the papilla or nerve, even
in extreme pa pilledema.

Later a small amount of round

cell infiltration is occasionally present in the adventitia of some of the l a rger vessels.

These are mainly

lymphocytes and a few clasmatocytes.

The cellular

infiltration whe n present is most fre quently found in
the loose connective tissue around the branches of the
central vessels of the disc.

It occasionally spreads

along one of the larger vessels for some distance into
the retina, but is only frequently seen in one or two
vessels.

It is rarely found in the vessel walls with-

in the nerve.

Inflammation of this type was found

only in a small percent of the cases.

Therefore, they

believe that it is a secondary proce ss due to the long
stan ding edema and nutritive disturbances.
The degenerative chang es in t he nerve fibers are
found chiefly in the regions where t hey are the most
disp laced.

This is in the lateral bulge and near the

surface of the disc.

The fibers first swell and become

irre gul a r in calibre and varicose.

The neurofibrils

of the axis cylinder are separated from one another.
They then break up and disintegrate into a granular detritus.

These are t he cytoid bodies.

As the edema of

the papilla subsides t here is a prolifera tion of neuroglia and mesoblastic cells.

This sclerosis is most
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marked where there is the greatest degeneration.

This

may or may not extend over the entire disc depending
upon the length of time the papilledema is present and
to what extent it is present.

'When this secondary

sclerosis is advanced the disc seems to be made up
entirely of glial cells, and the nerve bundle or fibers
are no longer v~sible .
thickened .

The lamina cribosa is often much

In the stage of secondary atrophy there ls

proliferation of the perivascular connective tissue ,
but it does not encroach uDon the nerve.
Paton (78) believes that the atrophy of the nerve
in some cases at least is probably a descending atrophy
starting from the chiasmal end of the nerve and exactly
analagous to the primary atrophies that occur quite
apart from any edema of the disc .
Reese (80) believes that a peripapillary detachment
of the retina can accompany a papilledema from hypotony
of the globe and increased intracranial pressure is
often a factor in causing enlargement of the blind spot.
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CONCLUSIONS
The outstanding e e,rly pathology in napilledema is
simDle edema which is most marked in the optic nerve distal to the exit of the central vessels, in the nerve
head and outward for some distance along the nerve fibers.
The disc is increased in height and breadth.

The retina

around the nerve head is 3-4 times thicker than farther
peripherally due to the edema.
The laxness of the tissues explains the greater
accumulation of fluid in the nerve head.

The retina is

not as markedly edematous because the vertical fibers
II

of Heinrich Muller bind it down and thus prevents separation by fluid.

In severe edema these may tear resulting

in partial separation of the retina around the nerve head.
Because of the dense fibrous structure of the lamina
cribosa t here is very little edema.

The swelling is

greatest at t he nasal borde r of the disc because the
fibers there are the thickest, and the swelling is least
a t the temporal border because the fibers there are the
thinnest.
There is congestion of the veins back to where the
central retinal vein passes out of the nerve into the
subarachnoid space.

Here it is compressed.

There is no

venous engorgement of the choroidal ves s els.
There is distension of the vaginal space which is

- 32 -

most marked near the globe and at the site of entrs.nce
of the vessels.
There is no inflammation early.

Later some round

cell infiltration of the adventitia of the larger vessels
is occasionally found.

This is probably a secondary

process .
Later there are degenerative changes in the nerve
fibers which are the most displaced as in the lateral
bulge and near the surface of the disc.

These degenera-

tive changes eventually result in the formation of
cytoid bodies if the process 1s allowed to continue.
As the edema subsides there is cellular prolife ration
and sclerosis involving areas
of greatest nerve degenera_,
tion and may involve the entire disc .
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ETIOLOGY
In a general sense it may be said that papilledema
results when the normal pressure relationship of the
c1rcule.t1on on either side of the lamina cribosa 1s disturbed.

Th~s may be caused by (a) ocular, (b) orbital,

(c) intracranial, (d) general systemic events.

Of these

the intracranial factors are much the commonest.

A.

Ocular Causes
Parker (70) reduced the tension in the one eye of

9 dogs and 3 monkeys . and then raised the intracranial

pressure .

He noted that papilledema was always first

seen in the eye of lesser tension.

He also raised the

intracranial pressure on the side opposite the eye with
t ·he decreased pressure and still found that the swelling
of the disc app eared first in the eye of decreased
tension.

This has been borne out clinically by the

report of Collins (15) of a boy with a contused eyeball,
which will cause a hypotension of the globe , showing
papilledema .

He (14) cites another case of a boy with

intraocular pressur e of -2 following a wound of the
orbit by a shot from an air gun .

He had an 8-9 diopter

papilledema in this eye only.

B.

Orbital Causes
Pressure on the optic nerve within the orbit so

that circulation is impeded may bring about a papilledema.

-
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Sobanski (95) has shown that the more proximal the
ligature, the less dramatic the effect, which 1s
greatly increased if it is applied distal to the entrance
of the central vessels and is immediately massive if the
vein and not the artery is included.

Pfing st (79) re-

ports several cas es of aneurysm of the ophthalmic
artery producing a pap1lledema.

Friedenwald (31) re-

ports one case of papilledema with exophthalmic goiter.
There was no lntracranial lesion found on autopsy, but
there was some inflammation about the extrinsic muscles
of the eye.

He offers no explanation of this.

Learmonth, Lillie and Kernohan (58) report a case
with a cholesteatomatous tumor just anterior to the
chiasma affecting t he temporal fibers of the left optic
nerve and producing a 4 diopter papilledema in both fundi.
A traumatic rupture of a meningeal vessel due to a

skull fracture, a primary intracerebral hemorrhage or a
non-traumatic rupture of a meningeal vessel or aneurysm
with hemorrhage into the vag inal sheaths cause papilledema
according to Cairns (11), King (55), Loeb (63) and
Lureen (65).

Loeb (63) believes that the choked disc

v:hich follows fracture of the skull is not due to. an
increase of intracranial pressure but is rather an actual
penetration of the hemorrhage into the sheath of the
optic nerve where it causes papilledema by interfering
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with return circulation.

De Schwenitz and Holloway (20)

report a case of intracranial hemorrhage in which the
sheaths of both optic nerves were filled with blood.
Gilpin and Moersch (38) report a case of Infectious
Neurinitis or Guillin Barre syndrome with 4 diopters
papilledema i n wh ich recovery was complete.

Ford and

Walsh (29) report 2 cases of Infectious Neurinitis with
bilateral papilledema.

Both had increased intracranial

p ressure up to 400-600 mm. of water.
Holmes (50) states that 40% of all eye diseases
originate in diseases of the nasal sinuses.

The lateral

and inferior walls of t he orbit are very thin in the
region of t he accessory sinuses.

The walls are covered

by periosteum wh ich is closely a ttached to the bone and
frequently penetrated by de ploic veins which arise in
t he sinus walls and empty into the orbital veins.

The

vein draining t h e intracranial portion of the optic nerve
receives numerous branches from the periosteum of the
posterior portion of t he orbit and the periosteum lining
the sphenoid and ethmoid sinuses.

Therefore the blood

and lymph circulations of t he orbit and the sinuses are
intimately interwoven.

The optic nerve is in close

relation to the last posterior ethrnoid cell at the posterior, superior and external angle.

He believes that

ocular diseases arise from the na sal infections by
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absorption of tox1na from a focus of infection or by
contact between the pathologic process in the nose and
some ocular structure.
Walton (105) and Bell (5) report cases of accessory
sinus disease and papilledema up to 4 diopters which
disappeared following operations which opened the
ethmoids and sphenoids.
Cushing (18) believes that too many people are
having sinus operations because of choked discs and has
seen several which have turned out to be intracranial
tumors.

He doubts if there is a clinical entity such

as papilledema of 2-3 dio pters from sinus disease.
Bulson (10) state s that Cush ing is wrong and that
this is an established entity .

He does not believe in

following a conservative course, however, nor does he
believe in hasty operation, but advises consultations
between the ophthalmologist, rhinologist and
roentgenolog ist~
Wilson and Darkes (10?) report two cases of unilateral papilledema of 4-5 diopters which cleared up
after the badly diseas ed tonsils were removed.
Sluder (93) believes that choked discs secondary
to posterior ethmoid and sphenoid lesions are in all
probability optic neuritis and admits t hat it may be
indistingu ishable by means of the ophthalmoscope from

- 37 -

that produced by intracranial lesions.
According to White (106), the frequency of nerve
distu rbances f rom sinus disease is insignificant compared
with the frequency with which the nerve is affected from
other foci especially teeth, tonsils, prostate and
fallopian t ubes.

He believes that the so called papill-

edema fro m infections of the accessory sinu ses, teeth
or tonsils is not identicle with that associated with
brain tumor, brain abscess and meningitis.

Therefore,

he advises that the edemas associated with sinus infections be designated as optic neuritis with edema, and
edemas of the discs caused by increased intracranial
pressure designated as papilledema .
C.

Intracranial Cau ses
This group of causes is by far t he largest and in-

cludes brain tumor, meningitis , encephalitis, cerebral
syphilis, t uberculosis, subarachnoid hemorrhage and
brain abscess.
Horrax (51) studied all of the cases entering Peter
Bent Brigham Hospital over a 10 year period and believes
that in t h e greatest proportion of cases papilledema
means brain tumor or at least a surgical intracranial
condition equivalent to it.

Papilledema was found in

80% of the cases of cerebra l tumor by Paton (76); in 87%
of the cases of cerebellar t umors, in 74% of tumors of
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the base of the brain and in 50% of tumors of the convexities by Edwards and Lawford (25); in 80% of all
brain tumors by Gowers (41); in 95% of all brain tumors
by Annuski and Reich (l); in 90% of all brain tumors by
Oppenheim (69)and in 71% of all cases of brain tumor by
Uhthoff (102).
Paton (78) found that tumors lying deep in the white
matter of the brain, even if they are quite large, do
not as a rule develo p papilledema until they invade
either the cortex or basal ganglia, while tumors affecting the optic thalamus, the mid bra in, the cerebellum
and the ventricles are almost invaribly associated with
papilledema .

Pontine tumors and some extracerebellar

tumors whi ch are closely allied to pontine tumors do
not develop papilledema until neighboring regions especially the cerebellum are involved.

Tumors blocking

the aqueduct and giving rise to an internal hydrocephalus
and dilatation of the third ventricle cause an intense
papilledema.

Elsberg (27) believes that the papilledema

in brain tumors is due to increased intracranial pressure
which varies with the amount of hydroce phalus, the degree
of hyperplasia of the affected hemisphere and the actual
size of the tumor.
In 200 cases of papilledema Kampherstein (53)
found tuberculosis nine times.

There were 8 cases of
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solitary tubercle and 1 case of tuberculous meningitis .
He found that the commonest site f or a solitary tubercle
was in the cerebellum or pons .
Kampherstein (53) found syphilis to be the etiology
in 23% of 200 cases of papilledema .

Schott (88) found

17% in 50 cases and Uhthoff (102) found 12% in 800 cases.
Drake (22) reports several cases of syphilitic meningitis
producing papilledema which disappeared following antisyphilitic treatment.
Lillie (62) and Uhthoff (102) rep ort cases of papilledema due to brain abscess.

Uhthoff found brain

ab s cess in 2 .2% of 800 cases with pap illedema.
Rosenberg (82), Speller (96) and Glass and Garvey
(39) re port cases of encephalitis with papilledema
varying up to 5.5 diopters .
Furlow ( 33) reports cases of papilledema· due to
subdural hematoma .

This was found in .3% of patients

with papllledema according to Uhthoff (102).
Holden (48), Wallis (104), Kuhn (56) and Heuer and
Vail (46) report cases of pa Dilledema in meningitis.
This was found in 2 .2% of Uhthoff 1 s (102) cases.
D.

General Diseases
Swift (99) and Gardner (35) re port cases of influ-

enza which developed a papilledema .

On auto psies a

sinus t hrombosis was found and in some cases a subdural
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effusion.

Rolleston (96) reports several cases of

chlorosis with papilledema which he thinks is due to
thrombosis of the intracranial veins or sinuses.
Mills (67) reports one case of pernicious anemia
in which there was an increased intracranial pressure
and papilledema.

The papilledema disappeared when the

pernicious anemia was cured.
Milner (68), Hardy (45) and Goldbloom and Lieberson
(40) report cases of late ch ronic nephritis with hypertension and papilledema.

Stough (98), Grant (43) and

Griffith, Fry and Roberts (44) re port cases of malignant
hypertension with papilledema.
Papilledema with increased intracranial pressure
has been re ported; in cases of leukemia by Hill (47); in
cases of lead poisoning in children by Stough (98) and
Gibson (37); in undulant fever by Rutherford (83); in
cases of hypertrophic interstitial neuritis by Diddle
· (21) and in one case of pulmonary emphys ema by Cameron
( 12) •

Papilledema without increased intracranial pressure
has been re ported in a case of dissemenated sclerosis by
Paton (74) and in 4 out of 35 cases of leukemia by
Frank (30).
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CONCLUSIONS

Papilledema may be caused by ocular, orbital,
intracranial and general systemic events .
Papilledema will develop first in the eye of lesser
tension when there is increased lntracranial pressure.
Pressure upon the o·•)tic nerve due to hemorrhage or
tumor within the orbit resulting in a partial or complete
stagnation of the circulation may bring about papilledema .
Swelling of the discs secondary to lesions of the
ethmoid or sphenoid sinuses, prostate, tonsil and teeth
are in all probability an optic neuritis.
The intracranial group of cau~es of papille dema is
by far the l argest and includes brain tumor, meningitis,
ence phalitis, cerebral syphilis, t uberculosis, subarachnoid hemorr hage and brain abscess .
Pap illedema occurs in 80-90% of all brain tumors.
Tumors of the cerebellum, mid brain, optic thalamus and
the ventricles are almost always associated with papilledema; while tumors deep in the white matter of the
brain and pontine t umors do not develop a papilledema
until quite late.

This is bec au se some tumors result in

a hi gh intracran ial pressure while othe rs do

not, dep end-

ing u pon t h eir position; and incre as ed intracranial
pressure is the main factor in t he produ c t ion of venous
stasis of the retinal vessels and pap illedema.
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In some general systemic conditions such as
nephritis, leukemia, lead poisoning, undulant fever
and pernicious anemia, pap illedema has been found to be
present.

There is always an associated increased

intracranial pres sure or some other disturbance of the
venous circulation from the fundus.

-
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PAPILLEDE~:A CLINICAL LY
How do you know that a patient has pap illedema?
What does it mean?

W'nat further studies are needed to

help in the determination of the etiological cause?
What is the prognosis?

These are questions which will

be answered in this section.
The symptoms of increased intracranial pressure are
often slight, and the swelling of the disc may even 9 recede the headache so that the earliest fundus changes,
namely hyperemia and edema may be noted opthalmoscopically
on a routine physical examination of a patient with no
referable symptoms.
Berens, Smith and Cornwall (6) say that a slight
engorgement of the veins is liable to be ' the first vascular change detected ophthalmoscopi cally which suggests
interference with the return circulation.

Next there

may be venous pulsations if they have not previously
been noted.

There will however, be no changes in the

arteries as yet.

In a few cases the disc will become

edematous before hyperemia is noted.

The blurring takes

place first, on the nasal border of the disc in the upper
and lo1ner quadrants along the vessels and last, along the
temporal margin.

As the edema increases the physiologi-

cal cup is obliterated and the disc becomes elevated.
The a rteries now become contracted.

The physiologic
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variations in the size of the blood vessels, the color
of the nerve head and the app e_arance of the nerve margin
are so numerous that it is often impossible definitely
to postulate the presence of increased intracranial
pressure from ophthalmoscon ic examination alone unless
previous periodic examinations have been made (100).
,

Swelling of the nerve head may be rapid, progressing
to its maximum within a few days.

Again a swelling of

no mo r e than from½ to 2 dio pters may persist for weeks
or months without producing permanent visual disturbances.
As the swelling subsides, the color of the disc
generally changes to a more grayish hue and its outline
becomes more pronounced .

Even .when the acute process

is over, there may be slight elevations of the disc,
frequently½ diopter with the margins somewhat indistinct.
Atrophy of the nerve commonly results due to compression
of the nerve fibers, but vision is seldom completely
lost.

'l'he veins long remain dilated and tortuous ( 6) •
Optic neuritis secondary to a post ethmoidal or

sphenoidal lesion as seen ophthalmoscopically may be indistinguishable from a swelling of the nerve head pro du ced by increased intracranial pressure ( 93).
this differentiation must first be made .

Therefore

This is com-

paratively easy when the disease is well developed ; on
the contrary, it is difficult in borderline cases and
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may even be impossible until the course of the disease
shows its true nature.
In an optic neuritis the main symptom is usually a
blurring followed by a loss of vision very early.
Scotoma, field defects and blindness may develop with
great rapidity.

Commonly they have a lack of the power

of accommodation.

On ophthalmoscopie examination the

disc is only slightly raised, seldom more than 3 diopters
(103).

The diminished vision is apt to be out of pro-

portion to the degree of swelling (6).
ening and tortuosity of the veins.

There is broad-

The tissues a re

cloudy and opaque and the scleral ring and physiological
excavation disappear early.
are the rule.

White spots and hemorrhages

The White are a s may take the form of

streaks lying along the course of the vessels or appear
as circumscribed areas of exudation of whitish or yellowish placques .

Hemorrhages in the superficial layers

of the retinaare flame shaped and in the deep layers
more round.

There is more inflammation and edema of the

retina (8).

The normal protein content of the aqueous

is .04% and in optic neuritis it is increased above
this figure (91).
spinal fluid.

There are no changes in the cerebral

The pressure is not increased and ventri-

culograms are always normal (19).
In papilledema they have no symptoms or they may
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complain of blurring of vision at intervals.

These

attacks may take pl ace every hour or so, or several
days apart.

Later the blurring may become more severe

lasting from 15-20 minutes at a time, during which the
patient may become almost totally blind although vision
usually returns rapidly (6).

Ophthalmoscopically the

elevation is usually more than 3 diopters and may be
8-10 diopters above the retina.

The veins are distended

and the arteries are usually contracted depending uoon
how long the disease has b een present .

The papillary

edema is usually quite definitely delimited to the disc
margins with the surrounding retina showing little if
any change (8).

The transparency of the nerve fibers

lasts longer and for this reason the lamina cribosa and
scleral ring may remain visible, and the physiological
excavation persist for a longer time.

The blind spot

is enlarged in papilledema and the peripheral limits
of the field are slightly contracted (6).
content of the aqueous is normal (91).

The protein

The spinal

fluid pressure is increased (19).
Following the finding of a swelling of the nerve
head, there should be a consultation of the ophthalmologist , neurologist, rhinologist and roentgenologist (51)
(10).

The general history and physical examination

should be done, followed by the usual laboratory
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proceedures of complete blood count, urinalysis and
serology.

In addition x-rays of the skull, sinuses

and optic canals should be taken followed by a s pinal
Puncture with measurement of the s pinal fluid pressure
(89) (61) (45).

A blood count will help to rule out an

infectious process such as a brain abscess.

'l'he serol-

ogy will rule out a syphilitic gumma or will help in
the diagnosis of one.

This is es pecially import ant if

there a re luetic cerebral symotoms ( 33).

Urine studies

will help to prove or disprove a renal choked disc or a
neuroretinitis due to diabetes which may be ophthalmoscopically indistinguishable from a paoilledema due to
brain tumor (8) (45).

X-ray studies of the head may

give some indication of the presence and amount of increased intracranial pressure .
This estimation is made on the number and depth of
the convolutional impressions, the atro ohy of the bone
especially at the base and sella, and the separation of
the sutures in younger individuals (89).

Rapidly in-

vasive intracranial tumors show the highest percentage
of cases with choked discs and the lowes~ percentage
with x-ray signs of increased pressure .

Slowly invasive

tumors show t he highest percentage of cases with x-ray
signs of increased pressure, usually in association
with papilledema .

Non-invasive intracranial tumors may
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attain great size without giving x-ray evidence of
increased intracranial pressure and without oroducing
papilledema (89).

X-rays of the optic canals may show

that they are unusually small and operation may be
indicated (29).
The spinal fluid pressure may be very helpful.
200 mm. of water is considered the lower limit at Which
papilledema develops.

Leinfelder (61) studied 80 cases

of brain tumor with papilledema.

68 had a cerebrospinal

fluid pressure above 200 mm. of water and averaged 343
mm. of water .

The pressure of the remaining 12 was

below 200 mm. of water and averaged 123 mm.

He examined

38 other cases with brain tumor and no papilledema.

The

cerebrospinal fluid pressure varied from 80-520 mm. of
water.

The average of the 29 cases with cerebrospinal

fluid pressures below 200 mm. of water was 140 mm.

All

of these cases were proven cases of brain tumor at
auto p sy or at ooeration and they all showed evidence of
increased intracranial pressure .

He offers no exnlana-

tion for the low lumbar puncture pressure, but believes
that it is perhaps less significant than are the choked
discs and the clinical symptoms in the diagnosis of
increased intracranial pressure in cases of this type.
The relative frequency of occurrence of papilledema
in various conditions will be very helpful in arriving
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at the etiological factor.

Uhthoff 1 s (102) report of

800 cases of papillederna as seen in Table I shows that
brain tumor is by far the greatest etiological cause.
TABLE I
Tumor of the Brain
Cere bral Syphilis
Tuberculosis
Tower Skull
Brain Abscess
Hydrocephalus and Serous Meningitis
Cysticercus Cerebri
Meningitis
Nephritis
Nephritis in Lead Poisoning
Anemia
Thrombosis of Sinuses
Lead Poisoning
Hematoma After Fracture of Skull
Bony Cicatrix of Skull
Retrobulbar Ontic Process
Pseudo Choked~Disc (with cerebral
symptoms)
Diagnosis Uncertain

71.0%
12.0%
3.6%

2.2%
2.2%
2.2%
1.1%
1.1%

1.1%

.3%
.9%
.6%
.3%
. 3%
.3%
.3%
.3%

2.2%

800 cases of papilledema . The percentages of the various
diseases which were proved to be the etiology are indicated above. (102)
Occasionally a unilateral choked disc is seen.

This

may mean tha t this patient has an early papilledema and
that the eye in which the choked disc is seen has a lower
tension than the other, or it may mean that the other eye
has atrophied and papilledema Will not occur in an
atrophic nerve head (70).

Paton (75) believes that it

is most commonly due to a tumor which blocks the optic
foramen in such a way as to cut off the communication
between the subdural lymph spaces and the optic sheath
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spaces.

The longer the course of the central vein in

the intervaginal s pace, the less will be the pressure
needed to produce papilledema (94).

This may play a

large role in unilateral papilledema or it may result
in an unequal papilledema.
Gibbs (36) in a study of 2 ,200 cases of verified
intracranial tumor showing unequal choked discs found
that t he tumors did not cross the midline .

The greater

choki ng tended to occur on the same side as the tumor.
1'he hig..her incidence of homolateral greater choking
occurred in tumors of the temporal and parietal lobes
and the higher incidence of contralateral greater
choking occurred in occipital tumors.
In treating papilledema , t he etiology is not as
important as the saving of useful visio n .
always arises:

This question

How long can a person have papilledema

and still retain his sight?

There is no difinite answer.

Holmes (49) answers this question indirectly.

He be-

lieves that the more rapidly the congestion and swelling
of the optic discs develop and the more intense the
papilledema becomes, t he greater is the danger to sight
if no measures of relief are undertaken.

Warnings

against undue delay are a swelling of 4-5 diopters and
great engorg ement of the retinal veins with early extensive hemorrhages on the surface of the swollen disc.
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A more important dang er is a narrowing of the arteries
in the swollen disc and its vicinity.

He believes that

frequent ophthalmosco Dic examinations should be made in
order to evaluate the chang~s in the fundus and detect
the earliest signs of secondary atrophy.

If a loss of

vision is feared in a case of papilledema and simple
methods of treatment have failed, decompression should
be done if the intracranial pressure is increased (6).
In cases of head injury Thorning a ~d Lapat (100) believe
that if the nasal blurring advances to a blurring of the
entire disc a decompression operation should be done.
Paton (75) believes that as a rule when the disc has
lost its "Juicy" a pp earance and is becoming "opalescent"
the prognosis as regards the saving of sight by decompression is hopeless.
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CONCLUSIONS
The swellirig of the optic disc may or may not
precede the symptoms of blurring of vision at intervals
and headache.
Ophthalmoscopically, engorgement of the veins is
the first vascular change detected .

Blurring of the

disc follows; first on the nasal side and lat er on the
temDoral side.

The physiological cup becomes obliterated,

the disc becomes eleva ted up to 8-10 diopters and the
arteries are contracted.

When the acute process is over,

there may be a slight elevation of the disc with indistinct margins and the veins may long remain dilated.
Vision is seldom completely lost.
When a swelling of the nerve head is found, it must
be decided whether it is an optic neuritis or papilledema .
If it is papilledema a search must be made for the
etiology.

Consultations of the ophthalmologist, rhin-

ologist, neurologist and roentgenologist are often
necessary.

In addition to the history , physical examin-

ation and routine laboratory tests, x-rays of the sinuses,
optic canals and the brain followed by a s p inal puncture
and measurement of the pressure of the cerebra-spinal
fluid may be necessary.
Papilledema means brain tumor in 71% of the cases,
cerebral syphilis in 12% of the cases and intracranial
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tuberculous gumma in 4% of the cases.
A unilatera l papilledema means that one eye has a
lower tensio~ than the other or t hat the central retina
vein of one eye is not as compressed as the other either
because of its anatomy or some tumor is preventing the
cerebrospinal fluid from entering the intervaginal space.
It may mean that the tumor is on the same side in the
temporal or parietal lobe 6r on the opposite side in the
occip ital lobe.
In treating na~) illedema, the etiology is not as
important as the saving of useful vision.

If there is

a 4-5 diopter swelling, a great engorgement of the
retinal veins with early extensive hemorrhages on the
surface or a marked narrowing of the arteries a decom~
pression operation is indicated.
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SUMMARY
Pathologically papilledema is a simnle edema of the
optic nerve head and the immediate surrounding retina
which is caused by a congestion of the veins and capillaries, resulting in an excessive serous transudate into
these tissues.
This congestion occurs when the retinal venous
pressure approaches the retinal diastolic arterial pressure, which may be produced by an increased intracranial
pressure causing a com1)ression of the central retinal
vein as it crosses the intervaginal space or by hypertensive states with high retinal venous p ressure and
relatively lo w retinal diastolic arterial pressure .
The diagnosis of papilledema is made mainly by
ophthalmoscopic e xamination, but the history , cerebros uinal fluid pressure, x-rays of the skull and serology
are very helpful in the determination of the etiology,
which in 71% of the cases means brain tumor.
There is no treatment of the papilledema itself
except to prevent atrophy of the optic nerve and blindness.

If simple methods of reduction fail, a decom-

pression operation is indicated.
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